###### Key messages

-   Four in ten women of childbearing age planned to have a second child during the first 2 years of China's universal two-child policy.

-   Economic, childrearing, and health barriers affected fertility intent.

-   The age range of 25-39 years, living in rural areas, being a farmer, possessing a higher household income, having a history of abortion, and already having one child were associated with intent for a second child.

Introduction {#s1}
============

The total fertility rate in China declined from an estimated 2.9 births per woman in 1979 to between 1.5 and 1.7 births per woman currently.[@R1] The government of China announced the one-child policy in 1979, considering population containment as essential to elevating China out of the severe poverty caused by decades of economic mismanagement.[@R2] Each couple in China was thereby allowed to give birth to one child. After three decades of the one-child policy, China had to face the new challenges of accelerated population ageing, a skewed sex ratio, and the decline in the working-age population.[@R1] In order to optimise population structure and cope with accelerated population ageing, the Chinese government changed its policy in 2013, allowing couples (in which at least one of the marital partners was an only child) to have two children.[@R1] In October 2015, the Chinese government announced that all couples would be allowed to have two children, which marked the official end of the one-child policy and the beginning of the new, universal two-child policy.[@R1]

This political change was presumably designed to stimulate flagging birth rates in China, which threaten to undermine the economic growth tthat the country has enjoyed in recent decades.[@R3] However, only 1.45 million (13.2%) of the 11 million eligible couples applied for permission to have a second child by May 2015.[@R1] Fertility intent is regarded as a predictor of fertility behaviour;[@R5] and in addition to policy, intent to procreate is also influenced by individual, social, economic and cultural factors.[@R4] Several investigators have reported on the intent to have a second child in China (which varies from 13.2% to 69.3%) and its associated factors, including age, occupation, educational level, and gender of the first child.[@R4] However, these studies were principally conducted in particular populations or settings, such as a rural population, women attending outpatient gynaecology clinics, or women from one specific province. Studies that focus on fertility intent among Chinese women in the general population at the national level are still limited. Thus, we conducted a cross-sectional study to assess the intention to have a second child among Chinese women of childbearing age after the enactment of China's new universal two-child policy, so as to determine the short-term effects of this policy on fertility plans and to provide suggestions on policymaking.

Methods {#s2}
=======

Study design and study population {#s2-1}
---------------------------------

We conducted a cross-sectional study among Chinese women of childbearing age between 2016 and 2017. Participants were selected using a two-stage, stratified sampling method. First, according to the population proportions of the Eastern, Central and Western regions (approximately 5:4:2) in China, we randomly selected provinces in each region (five in the Eastern, 4 in the Central and two in the Western regions). Eleven out of 31 provinces were selected, including five provinces/cities (Beijing, Shanghai, Zhejiang, Fujian and Guangdong) in the Eastern region, four provinces (Henan, Hfourbei, Jiangxi and Hunan) in the Central region and two provinces (Sichuan and Shaanxi) in the Western region. We then selected 1200 participants randomly from each province via an online survey platform (Wen Juan Xing) that was based on their registered information by province. The online survey platform (Wen Juan Xing) was established in 2005 and has 20.29 million Chinese internet users. The inclusion criteria were women 18--49 years of age from 11 provinces in China between 2016 and 2017. The exclusion criteria were women who declined to participate in the survey. A total of 13 200 women aged 18--49 years were selected via the online survey platform and invited to participate in this survey by web, email or text message. Web-based questionnaires were then sent to the selected individuals who agreed to participate in the survey, and participants completed the questionnaires online by mobile phone or computer. Finally, 11 991 of 13 200 women from 11 provinces responded and completed the questionnaires, a response rate of 90.8%. This study was approved by the Institutional Review Board of the Chinese Association of Maternal and Child Health Studies.

Data collection {#s2-2}
---------------

We used a self-designed questionnaire to collect information from the participants, covering sociodemographic information (age, ethnicity, educational level, occupation, marriage, residence, and annual household income) and reproductive status (current number of children, gender of children, and history of abortion). Fertility intent was investigated with the questions "Do you want to have more children in the future?\" (answer Yes or No) and "If you want to have more children, how many more children do you want to have?". We also investigated gender preferences and barriers to having more children, including economic, childrearing, health, educational, and other barriers. Economic barriers referred to the cost of raising more children. Childrearing barriers referred to the shortage of time or labour in raising more children. Health barriers referred to reasons related to personal health status. Educational barriers referred to the stress of fulfilling the educational needs of children. In the present study, our primary outcome was the prevalence of the intent to have a second child, which was defined as the proportion of women who had the intent to have two or more children among all the women surveyed.

Patient and public involvement {#s2-3}
------------------------------

Patients and members of the public were not involved in the development of the study.

Statistical analysis {#s2-4}
--------------------

Categorical variables are shown as proportions. We calculated the prevalence of intent to have a second child and its 95% CI and used the χ² test to compare the rates of second-child intent in different characteristic groups. Univariate and multivariate logistic regression models were used to examine the relative factors associated with intent to have a second child. All factors (independent variables) in the univariate analysis were added to the multivariate model; these were age group, year, ethnicity, region, area of residence, educational level, marital status, occupation, annual household income, history of abortion, having a first child, and barriers. The dependent variable was the intent to have a second child or not. Adjusted odds ratios (aORs) and their 95% CIs were calculated by a backward stepwise method. We performed sensitivity analyses that adjusted for a continuous age variable instead of a five-level age-group variable. We analysed subgroups that were stratified by parity. Two-sided p values \<0.05 were considered statistically significant. All analyses were performed with SPSS version 18.0.

Results {#s3}
=======

Characteristics and fertility intent of the study population {#s3-1}
------------------------------------------------------------

Of the 11 991 women included in the study, 50.8% were 30 years of age or older, 16.0% had a history of abortion, 43.9% had no children, and 43.7% had one child. Approximately 1/3 (1459, 32.9%) of the unmarried women and 2855 (37.8%) of the married women intended to conceive again in the future ([online supplementary table 1](#SP1){ref-type="supplementary-material"}). Fertility intent was higher in 2017 than in 2016 among unmarried women, married women without any children, and married women with two or more children (all p\<0.05).
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Intent to have a second child and related barriers {#s3-2}
--------------------------------------------------

Of the 11 991 women, the overall rate of second-child intent was 39.4% (95% CI 38.5% to 40.3%; [table 1](#T1){ref-type="table"}). Among women with one child, the second-child intent rate was 39.5% (95% CI 38.1% to 40.8%). Among women without second-child intent, economic barriers constituted the largest factor (47.7%) affecting fertility intent, followed by childrearing barriers (17.1%) and health barriers (15.6%). The proportion of health barriers increased from 14.5% in 2016 to 16.1% in 2017 ([table 2](#T2){ref-type="table"}), and women over 35 years of age noted greater health barriers than did women under 35 years, but fewer economic barriers than women aged \<35 years (all p\<0.001).

###### 

Factors associated with the intent to have a second child among 11 991 women of childbearing age

  Factor                             n (%)           Intent        Univariate model      Multivariate model                         
  ---------------------------------- --------------- ------------- --------------------- -------------------- --------------------- ---------
  Total                              11 991          4725 (39.4)                                                                    
  Year                                                                                                                              
   2016                              3647 (30.4)     1316 (36.1)   1                                          1                     
   2017                              8344 (69.6)     3409 (40.9)   1.22 (1.13 to 1.33)   \<0.001              1.31 (1.17 to 1.48)   \<0.001
  Age (years)                                                                                                                       
   \<25                              2748 (22.9)     556 (20.2)    1                                          1                     
   25--29                            3151 (26.3)     1308 (41.5)   2.80 (2.49 to 3.15)   \<0.001              1.28 (1.10 to 1.50)   0.002
   30--34                            2588 (21.6)     1390 (53.7)   4.57 (4.05 to 5.16)   \<0.001              1.30 (1.09 to 1.55)   0.004
   35--39                            1812 (15.1)     900 (49.7)    3.89 (3.41 to 4.43)   \<0.001              1.29 (1.15 to 1.44)   0.016
   ≥40                               1692 (14.1)     571 (33.7)    2.01 (1.75 to 2.30)   \<0.001              0.99 (0.82 to 1.19)   0.902
  Region                                                                                                                            
   Eastern                           8422 (70.2)     3275 (38.9)   1.23 (1.07 to 1.41)   0.004                1.28 (1.10 to 1.49)   0.001
   Central                           2582 (21.5)     1113 (43.1)   1.46 (1.25 to 1.70)   \<0.001              1.50 (1.27 to 1.78)   \<0.001
   Western                           987 (8.2)       337 (34.1)    1                                          1                     
  Ethnicity                                                                                                                         
   Han                               11 651 (97.2)   4595 (39.4)   1                                                                
   Other                             340 (2.8)       130 (38.2)    0.95 (0.76 to 1.19)   0.654                                      
  Residence                                                                                                                         
   Rural                             4595 (38.3)     1974 (43.0)   1.27 (1.18 to 1.37)   \<0.001              1.62 (1.47 to 1.78)   \<0.001
   Urban                             7396 (61.7)     2751 (37.2)   1                                          1                     
  Educational level                                                                                                                 
   Primary school or below           109 (0.9)       36 (33.0)     1                                                                
   Junior high school                1632 (13.6)     746 (45.7)    1.71 (1.13 to 2.57)   0.011                                      
   Senior high school                1088 (9.1)      493 (45.3)    1.68 (1.11 to 2.55)   0.015                                      
   College or higher                 9162 (76.4)     3450 (37.7)   1.22 (0.82 to 1.83)   0.322                                      
  Marriage                                                                                                                          
   Single                            4441 (37.0)     941 (21.2)    1                                          1                     
   Married                           7550 (63.0)     3784 (50.1)   3.74 (3.43 to 4.07)   \<0.001              1.74 (1.50 to 2.02)   \<0.001
  Occupation                                                                                                                        
   Factory worker                    1614 (13.5)     710 (44.0)    1                                          1                     
   Farmer                            300 (2.5)       176 (58.7)    1.81 (1.41 to 2.32)   \<0.001              1.43 (1.09 to 1.88)   0.010
   Manager                           3323 (27.7)     1432 (43.1)   0.96 (0.86 to 1.09)   0.551                1.07 (0.94 to 1.22)   0.323
   Rural migrant worker              1392 (11.6)     681 (48.9)    1.22 (1.06 to 1.41)   0.007                1.11 (0.95 to 1.30)   0.200
   Clerk                             1714 (14.3)     594 (34.7)    0.68 (0.59 to 0.78)   \<0.001              0.86 (0.71 to 1.03)   0.103
   Student                           1592 (13.3)     240 (15.1)    0.23 (0.19 to 0.27)   \<0.001              0.63 (0.51 to 0.79)   \<0.001
   Other                             2056 (17.1)     892 (43.4)    0.98 (0.86 to 1.11)   0.714                1.02 (0.88 to 1.18)   0.806
  Annual household income (RMB)                                                                                                     
   \<30 000                          3650 (30.4)     1151 (31.5)   1                                          1                     
   30 000--80 000                    4406 (36.7)     1847 (41.9)   1.57 (1.43 to 1.72)   \<0.001              0.99 (0.88 to 1.10)   0.798
   \>80 000                          3935 (32.8)     1727 (43.9)   1.70 (1.55 to 1.87)   \<0.001              1.13 (1.00 to 1.28)   0.047
  History of abortion                                                                                                               
   No                                10 073 (84.0)   3758 (37.3)   1                                          1                     
   Yes                               1918 (16.0)     967 (50.4)    1.71 (1.55 to 1.88)   \<0.001              1.18 (1.05 to 1.31)   0.004
  First child                                                                                                                       
   Boy                               3639 (30.3)     1811 (49.8)   3.47 (3.16 to 3.80)   \<0.001              2.70 (2.33 to 3.13)   \<0.001
   Girl                              3091 (25.8)     1745 (56.5)   4.54 (4.12 to 5.00)   \<0.001              3.65 (3.14 to 4.24)   \<0.001
   None                              5261 (43.9)     1169 (22.2)   1                                          1                     
  Barriers to having more children                                                                                                  
   Economic barrier                  5576 (46.5)     2110 (37.8)   0.65 (0.56 to 0.76)   \<0.001              0.37 (0.31 to 0.43)   \<0.001
   Health barrier                    1862 (15.5)     731 (39.3)    0.69 (0.59 to 0.82)   \<0.001              0.39 (0.32 to 0.47)   \<0.001
   Childrearing barrier              2040 (17.0)     794 (38.9)    0.68 (0.58 to 0.81)   \<0.001              0.32 (0.27 to 0.39)   \<0.001
   Educational barrier               1752 (14.6)     723 (41.3)    0.75 (0.64 to 0.90)   \<0.001              0.38 (0.32 to 0.46)   \<0.001
   Other                             761 (6.3)       367 (48.2)    1                                          1                     

aOR, adjusted odds ratio; cOR, crude odds ratio;RMB, renminbi.

###### 

Barriers to the intent to have a second child among women without an intent for a second child

  Factor\*               Total   2016   2017                 
  ---------------------- ------- ------ ------ ------ ------ ------
  Economic barrier       3466    47.7   1138   48.8   2328   47.2
  Childrearing barrier   1246    17.1   436    18.7   810    16.4
  Health barrier         1131    15.6   337    14.5   794    16.1
  Educational barrier    1029    14.2   326    14.0   703    14.2
  Other                  394     5.4    94     4.0    300    6.1

\*χ² test, p\<0.001.

Factors related to fertility intent for a second child {#s3-3}
------------------------------------------------------

The intent for a second child in 2017 (40.9%) was higher than in 2016 (36.1%, p\<0.001), and its prevalence varied from a nadir of 20.2% in women aged \<25 years to a peak (53.7%) in women aged 30--34 years and then declined ([table 1](#T1){ref-type="table"}). The trends were similar between 2016 and 2017 ([figure 1](#F1){ref-type="fig"}). Intent for a second child was higher in Central China (43.1%) relative to Eastern (38.9%) and Western China (34.1%, p\<0.001), higher in rural areas (43.0%) compared with urban areas (37.2%, p\<0.001), and higher in women with a history of abortion (50.4%) relative to women without such a history (37.3%, p\<0.001). The rate increased commensurately with increasing annual household income (χ~trend~ ^2^=118.82, p\<0.001). Women whose first child was a girl also displayed a greater intent to have a second child (56.5%) compared with women whose first child was a boy (49.8%, p\<0.001).

![Age-specified prevalence of the intent for a second child among Chinese women in 2016 and 2017.](bmjsrh-2018-200197f01){#F1}

Multivariate models showed that the age range of 25--39 years (aOR 1.28--1.30), living in Eastern (aOR 1.28, 95% CI 1.10 to 1.50) or Central China (aOR 1.52, 95% CI 1.27 to 1.78), living in a rural area (aOR 1.62; 95% CI 1.47 to 1.78), being a farmer (aOR 1.43, 95% CI 1.09 to 1.88), having a higher household income (aOR 1.13, 95% CI 1.00 to 1.28), having a history of abortion (aOR 1.18, 95% CI 1.05 to 1.31), and already having one child (aOR 3.65 for girls, aOR 2.70 for boys) were associated with a higher intent to have a second child (all p\<0.05; [table 1](#T1){ref-type="table"}). In contrast, economic, health, childrearing, and educational barriers were associated with a reduced intent to have a second child (aOR 0.65--0.75). In the sensitivity analyses, the associations between factors and the intent to have a second child did not change appreciably after adjusting for the continuous variable of age instead of a five-level age group variable. In the subgroup analyses, factors associated with the intent to have a second child were stable ([table 3](#T3){ref-type="table"}).

###### 

Factors associated with the intent to have a second child in the multivariate models stratified by parity

  Characteristics                    Multivariate models                                   
  ---------------------------------- --------------------- --------- --------------------- ---------
  Year                                                                                     
   2016                              1                               1                     
   2017                              1.26 (1.03 to 1.54)   0.023     1.36 (1.18 to 1.57)   \<0.001
  Age (years)                                                                              
   \<25                              1                               1                     
   25--29                            1.26 (1.06 to 1.50)   0.008     0.74 (0.48 to 1.13)   0.163
   30--34                            1.16 (0.90 to 1.49)   0.263     2.22 (1.41 to 3.45)   0.001
   35--39                            0.70 (0.47 to 1.04)   0.075     1.96 (1.25 to 3.13)   0.003
   ≥40                               0.50 (0.30 to 0.84)   0.009     1.33 (1.00 to 1.79)   0.050
  Region                                                                                   
   Eastern                           1.22 (1.06 to 1.42)   0.007     1.31 (1.16 to 1.49)   \<0.001
   Central                           1.28 (0.98 to 1.67)   0.070     1.29 (1.07 to 1.55)   0.008
   Western                                                                                 
  Ethnicity                                                                                
   Han                               1                               1                     
   Other                             0.94 (0.67 to 1.34)   0.743     0.73 (0.51 to 1.04)   0.080
  Residence                                                                                
   Rural                             1.22 (1.06 to 1.41)   0.007     1.99 (2.27 to 1.74)   \<0.001
   Urban                             1                               1                     
  Educational level                                                                        
   Primary school or below           1                               1                     
   Junior high school                1.20 (0.78 to 1.85)   0.397     1.20 (0.78 to 1.84)   0.415
   Senior high school                1.30 (0.84 to 2.01)   0.246     1.29 (0.83 to 2.00)   0.252
   College or higher                 0.93 (0.61 to 1.41)   0.723     0.91 (0.60 to 1.39)   0.674
  Marriage                                                                                 
   Single                            1                               1                     
   Married                           1.43 (1.20 to 1.71)   \<0.001   1.56 (1.17 to 2.08)   0.002
  Occupation                                                                               
   Factory worker                    1                               1                     
   Farmer                            1.10 (0.60 to 2.01)   0.762     1.36 (0.98 to 1.89)   0.068
   Manager                           1.31 (1.01 to 1.70)   0.039     1.03 (0.88 to 1.21)   0.734
   Rural migrant worker              1.04 (0.77 to 1.40)   0.803     1.07 (0.88 to 1.30)   0.487
   Clerk                             0.95 (0.68 to 1.34)   0.783     0.85 (0.68 to 1.07)   0.165
   Student                           0.75 (0.56 to 1.00)   0.050     0.21 (0.04 to 1.18)   0.076
   Other                             1.22 (0.94 to 1.58)   0.134     1.02 (0.86 to 1.22)   0.809
  Annual household income (RMB)                                                            
   \<30 000                          1                               1                     
   30 000--80 000                    1.01 (0.85 to 1.21)   0.888     0.95 (0.82 to 1.10)   0.485
   \>80 000                          1.17 (0.95 to 1.44)   0.140     1.12 (0.95 to 1.31)   0.171
  History of abortion                                                                      
   No                                1                               1                     
   Yes                               1.81 (1.33 to 2.45)   \<0.001   1.11 (0.99 to 1.25)   0.076
  Barriers to having more children                                                         
   Economic barrier                  0.68 (0.50 to 0.93)   0.016     0.69 (0.58 to 0.82)   \<0.001
   Health barrier                    0.96 (0.78 to 1.19)   0.714     0.83 (0.72 to 0.95)   0.007
   Childrearing barrier              0.83 (0.68 to 0.99)   0.049     0.97 (0.84 to 1.14)   0.727
   Education barrier                 0.92 (0.75 to 1.13)   0.431     0.68 (0.50 to 0.93)   0.016
   Other                             1                               1                     

aOR, adjusted odds ratio; RMB, renminbi.

Discussion {#s4}
==========

In this cross-sectional study we found that the rate of intent for a second child was 39.4% of 11 991 Chinese women of childbearing age. This was much lower than the rate (61.25%) recorded under the one-child policy[@R6] and was similar to rates reported by others during the two-child policy.[@R9] According to the report by the China Women's Federation in 2017, only 20.5% of parents wanted to have a second child.[@R9] However, Zhao and colleagues,[@R10] in a hospital-based cross-sectional study of 814 nulliparous pregnant women in 2017, reported that 51.2% of women intended to have a second child. The discrepancy between these studies might be related to the different characteristics of the study population, as we found that economic, childrearing, and health factors were the major barriers to fertility intent. Liu and colleagues[@R11] also reported that couples avoided a second conception because of the cost of childrearing and educational and occupational pressures. Most parents regarded a family's socioeconomic status as a key factor in raising a second child.[@R9] We found that young women considered childraising barriers to be the second most important factor, while women of advanced age considered health to be the second most important factor. It is worth noting that the proportion of health barriers increased from 2016 to 2017, which indicated that parents worried more about maternal and perinatal safety. The quality of women's eggs declines dramatically with increasing age, leading to an increased risk of pregnancy-related complications for women of advanced age.[@R12] Thus, women of advanced age might give more consideration to health barriers than do younger women.

We found that fertility intent was associated with socioeconomic status, similar to results from previous studies.[@R6] In our study, the prevalence of intent to have a second child peaked in the 30--34 years age group and gradually declined with increasing age. This trend was consistent with data from North American and European countries[@R13] and might relate to the awareness of women of advanced maternal age (over 35 years) of the higher risks for adverse pregnancy outcomes. Previous studies have shown that women of advanced age exhibited a significantly increased risk of adverse maternal and infant outcomes.[@R15] Considerable attention will therefore need to be provided by obstetricians to these older pregnant women.

Our results showed that farmers manifested a greater intent to have a second child relative to workers, which were in accordance with results reported by Zheng and colleagues.[@R6] The intent by farmers to have more children might be related to their need for more labourers within the family, especially in rural areas. We also found household income to be significantly positively associated with fertility intent after adjustment for potential confounders, which was consistent with previous studies.[@R19] This might be due to the fact that more affluent people might possess greater means to raise and educate more children. However, some studies showed economic level to be negatively associated with fertility intent.[@R13] For example, Kim and colleagues[@R14] found that fertility intent was lower in the group with higher monthly household income. The discrepancy might be related to disparities in economic pressures in different geographical areas. Besides socioeconomic factors, we found that a history of abortion was also associated with higher fertility intent; that is, women with a history of abortion were at higher risk for adverse pregnancy outcomes,[@R21] which might prompt the wish for a healthier baby. We also found that women with one child had a higher fertility intent compared with women with no children, and the OR was even higher in women whose first child was a girl compared with women whose first child was a boy. This could be partially explained by the traditional preference for boys.[@R1]

The main strength of our study is that it is the first to estimate the intent to have a second child and to evaluate related factors in the general population during the new two-child policy in China; this could provide useful information for policymakers in providing better family planning services in the future. Our study also has several limitations. First, we collected the data via the web, so that women who were not internet users were not included in the study. Nevertheless, in China there were as many as 751 million internet users in 2017, accounting for one in five of the world\'s internet users; and 96.3% of them surf the internet by mobile phone.[@R23] Additionally, internet use was more prevalent in women of childbearing age than in other age groups. Second, women from this study were selected via people listed on Wen Juan Xing, and thus selection biases might limit the generalisability of the results. We compared the distribution of age groups in each region in our survey to that in the statistical yearbook and found that the proportion of women under 25 years of age was higher in the Western region, which might lead to the underestimation of fertility intent. Moreover, using the backward stepwise method for model selection might lead to parameter estimates far from zero.[@R24] Third, other risk factors such as fertility-related knowledge and attitude, and the intention of family members, were not investigated in the present study.

In conclusion, four out of 10 women of childbearing age planned to have a second child during China's universal two-child policy, with economic, childrearing, and health barriers affecting fertility intent. The age range of 25--39 years, living in Eastern or Central China or in rural areas, being a farmer, possessing a higher household income, having a history of abortion, and already having one child were associated with a more pronounced intent to have a second child. We therefore assert that fertility-related factors be given full consideration when promoting the implementation of the new two-child policy.
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